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FIG. 3 
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FIG. 5 



Re 
w k 

Im 



re 



12-1 



12-2 



6q0 6j 

i 


/ 16_1 




ADD 


Re 

»Jfc 


SUB 










ADD 
SUB 




Im 





Im i s ifc-li 6j 16 " 2 



FIG. 6 



Re| SjM i 



Re 
Im 



re 



12-1 



12-2 



6q© b| 



ADD 
SUB 



16-1 



ADD 
SUB 



-1 16-2 
6 1 



Re 
Im 



CLK 



Imis^i 




FIG. 7(a) 



FIG. 7(b) 



FIG. 7(c) 



FIG. 7(d) 



FIG. 7(e) a 



FIG. 7(f) 



FIG. 8 



30- 



SEL 




L-SH 




REC 







34 



t>0 h 



b 2 b 3 



LOU 13-13 



5/8 

FIG. 9 



6 2 63 





/ 


30 


r 12 






/34 


r 


36 




/ 


38 


SEL 




L-SH 




REC 


*1 


L-SH 




REC 















rr 

b 4 b 5 





SECTION 1.1 


CONVENTIONAL 


MODULATION 


NO. OF ADD/SUB OPERATIONS 


NO. OF ADD & MULTIPLY 


QPSK 


2M- 2 


(4M-2) & 4M 


16-QAM 


3Af - 2 


4M-2) & 4M 


64-QAM 


4Af- 2 


4M-2) & 4M 


256-QAM 


5Af- 2 


4M-2) & 4M 


1024-QAM 


6tf- 2 


(4M-2) & 4M 



40-1 




J>0 b 5 



40-2 



FIG. 1 1 



\w 2 



64-QAM —1 



6q br 



40-M 




LOU 13-13 



6/8 

FIG. 12 



S(A) S(B) 


op Z S(Z) 


+ + 
+ 

+ 


A + B A + B + 
A-B A-B + 
B - A B - A + 
-A-B A + B 



FIG. 1 3 



B 



W) 



S(A)®S(B) 



1^ 



50-1 



1 



52 



v 



50-2 



ADD 
SUB 




LOU 13-13 



7/8 
FIG. 1 5 



MODULATION 


COMPLEXITY 


MINIMUM LATENCY 


QPSK 
16-QAM 
64-QAM 


AM 
BM 
\1M 


2 + log 2 if 
4 + log 2 Af 
6 + log2Af 



FIG. 1 6 



W:(l) 



W:(M) 



SEL 



72-1 



w { (M) 



11-1 



SEL 



L 



70-1 



ADD 
SUB 



70-2 



ADD 
SUB 



72-3 



SEL 



T 




fie(i) 



SEL 



I — 72-4 



LOU 13-13 



8/8 
FIG. 1 7 



MODULATION 


CONVENTIONAL 


SECTION 1.1 


MINIMAL OPERATIONS 
(SECTION 1.2) 


QPSK 


2x4 = 8 


0 


0 


16-QAM 


4 x 16 = 64 


32 


14 


64-QAM 


4 x 64 = 256 


160 


68 



102 



TRANSMITTER 



FIG. 1 8 





RECEIVER 

RECEIVED 
SYMBOLS 



106 



ESTIMATOR 
(LMS) 



100 



MLSD 
(VITERBI) 




CHANNEL 
DECODER 







108 



I — J 



RECEIVED 


^122 


SYMBOLS 


FEED-FORWARD 




FILTERS 



FIG. 1 9 



106^ 



I 



ESTIMATOR 
(LMS) 



120 



,104 


j 108 


MLSD 




CHANNEL 


(VITERBI) 






DECODER 


124 




FEEDBACK 
FILTERS 







